What Is It about? {#sec1_1}
=================

-   This case report is about a peritoneal dialysis patient who had a constant turbid peritoneal dialysis effluent without abdominal pain. Repeated routine tests of peritoneal effluent samples showed an elevated white blood cell count and an increased number of eosinophils. All microbial cultures of the peritoneal dialysis effluent were negative. However, catheter dysfunction occurred, likely due to a clot forming inside the catheter. Through the pathological examination, this patient was finally diagnosed with fungal peritonitis.

Established Facts {#sec1_2}
=================

-   It is very rare for a clot to form in a peritoneal dialysis catheter. In particular, when asymptomatic dialysate turbidity and repeated intraductal clots appear at the same time in a peritoneal dialysis patient, what is the correct diagnosis?

Novel Insights {#sec1_3}
==============

-   This case reminds us that fungal peritonitis should be suspected when a clot forms.

Introduction {#sec1_4}
============

Cloudy peritoneal effluent and abdominal pain are common in peritoneal dialysis (PD)-related peritonitis \[[@B1]\]. However, unlike infectious peritonitis, asymptomatic fluid turbidity occasionally occurs in initial PD patients who have an allergy to the dialysate or other components of the dialysis system \[[@B2]\]. This phenomenon is characterized by increased numbers of eosinophils in the effluent of these patients. Therefore, they could also be diagnosed as idiopathic eosinophilic peritonitis (iEP) \[[@B2], [@B3]\]. Catheter dysfunction is another major complication of PD, which leads to technique failure in PD patients \[[@B4]\]. The main causes of catheter dysfunction include catheter migration, omental wrapping, and fibrin blockage \[[@B5]\]. However, intraductal clot has rarely been reported as a cause of catheter malfunction. Here, we report a rare case of simultaneous eosinophilic peritonitis (EP) and intraductal clots.

Case Report {#sec1_5}
===========

A 43-year-old woman developed end-stage renal disease due to chronic glomerulonephritis and underwent surgery to insert a Tenckhoff PD catheter in January 2012. She weighed 65 kg and measured 165 cm (BMI 23.8). The blood pressure was controlled in the ideal range (130--40/80--90 mm Hg), with a heart rate of approximately 80 bpm. Her dialysis scheme was strictly according to the standard continuous ambulatory PD (CAPD), including 2 L of 1.5% PD solution with three exchanges daily and 2 L of 2.5% PD solution overnight. The ultrafiltration volume was 500--800 mL, and urine output was 800--1,000 mL/24 h. She denied any history of allergic disease, including bronchial asthma or food sensitivity. In general, her CAPD therapy had gone well over the past 2 years, and no PD-related peritonitis had ever occurred.

The woman presented cloudy peritoneal effluent without any symptoms from May 2014. The effluent cytological test and microorganism culture were performed before the administration of antibiotics. The cytological test result showed a karyocyte count of 630 × 10^6^/L with 80% polynuclear cells; however, the microorganism culture was negative. Despite a diagnostic antibiotic treatment with an intraperitoneal injection of cefazolin (250 mg/change) combined with amikacin (25 mg/change) for 2 weeks, the effluent remained turbid. Thence, the antibiotic regimen was changed to intraperitoneal injection of ceftazidime and vancomycin for 21 days. However, there was no improvement in the turbidity.

Therefore, the patient was hospitalized in July 2014. After admission, a careful physical examination showed no rash or purpura. Abdominal palpation revealed no tenderness, tension, or rebound pain. The only abnormal finding was a small black spot adhering inside the external part of the Tenckhoff catheter. The blood routine examination showed a white blood cell count of 3.8 × 10^9^/L, with 32.2% eosinophils. There were 500 × 10^6^/L nucleated cells in the peritoneal effluent, with 87% eosinophils. The effluent culture still showed no growth of bacteria or fungi, and it was negative for the acid-fast stain. Serum tumor markers, serum immunological markers such as antinuclear antibody, extractable nuclear antigen, and antineutrophil cytoplasmic antibody, and blood allergen tests were all negative. Enhanced computed tomography did not reveal any signs of malignancy in the chest or abdomen. Additionally, there was a slight elevation in the erythrocyte sedimentation rate (Table [1](#T1){ref-type="table"}). As the patient remained asymptomatic, the antibiotic treatment was then stopped. Given that there was a significant elevation of eosinophils in the peritoneal effluent, with a ratio of 87% and an absolute eosinophil count of \>30/mm^3^ (up to 435/mm^3^), we initially diagnosed the patient with iEP \[[@B6]\]. Cytological and etiological examinations, including peripheral blood and effluent cell count, effluent bacteria, fungi, and *Mycobacterium tuberculosis* detection and cultivation, were then repeated several times. (Table [1](#T1){ref-type="table"}; Fig. [1](#F1){ref-type="fig"}).

After a diagnosis of iEP, ketotifen (1 mg/day) was administered to the patient along with a low-dose prednisone (20 mg/day) therapy. One day later, the effluent became clear. The oral corticosteroid was rapidly reduced and stopped within 2 weeks, but the effluent immediately became turbid again after the suspension of prednisone. We therefore started another course of prednisone (still 20 mg/day), which was tapered and stopped over an 8-week period. During the treatment, she did not feel any abdominal pain and the effluent was still clear. In September 2014, the effluent cytological test showed the polynuclear cell count had decreased to 1 × 10^6^/L, with no eosinophils (Fig. [1](#F1){ref-type="fig"}).

Steroid treatment was terminated because of the adverse effects of prednisone, including insomnia and gastrointestinal discomfort. As we expected, the turbid effluent reappeared. For personal reasons, she refused the suggestion of transferring to hemodialysis. PD therapy was continued without any complaints of discomfort. The white blood cell count in the effluent throughout varied within the range of 200--300 × 10^6^/L (Fig. [1](#F1){ref-type="fig"}). It was notable that the small black spot inside the catheter gradually grew larger. In June 2015, the speck ultimately formed a clot, which almost completely blocked the catheter and caused catheter dysfunction. Therefore, we had to remove the external portion of the Tenckhoff catheter.

After surgery, the patient continued PD therapy for 6 months, but the situation gradually reoccurred. Another clot formed (Fig. [2](#F2){ref-type="fig"}), and catheter dysfunction occurred again. The leukocytes in the peritoneal effluent increased to 8.4 × 10^8^/L with 60% eosinophils, although she was still asymptomatic. After the patient agreed to transfer to hemodialysis, the Tenckhoff catheter was removed immediately. During surgery, we found that there were several clots inside the internal catheter as well (Fig. [2](#F2){ref-type="fig"}). The removed catheter was sent for pathological examination and bacterial/fungal culture. To our surprise, the pathological examination revealed that the clots consisted of innumerable fungal spores and hyphae as well as eosinophils (Fig. [3](#F3){ref-type="fig"}). Although the microorganism culture of the catheter was still negative, the patient was eventually diagnosed with EP secondary to fungal infection.

Discussion {#sec1_6}
==========

PD-related EP was first reported in 1967 \[[@B7]\]. It is defined as the presence of \>100 eosinophils/mm^3^ or \>10% eosinophils of the total nonerythrocyte count in the PD effluent \[[@B8]\]. The incidence has been reported to range from 16 to 30% in intermittent PD patients and is as high as 60% in CAPD patients \[[@B9]\]. Although Fontán et al. \[[@B10]\] uncovered 5 cases who developed idiopathic EP after \>6 months and as late as after 63 months, it usually occurs within the first 3 months after initiating PD \[[@B11]\]. Another retrospective study of 112 CAPD patients showed the incidence of EP was 4.4% and was associated with peripheral blood eosinophilia in 80% of the patients \[[@B12]\]. Similar to the aforementioned report, eosinophils were increased in both the dialysate and peripheral blood in this case. The typical clinical manifestations of EP include turbid peritoneal effluents, abdominal pain, or fever. It rarely manifest as a pruritic maculopapular rash, arthritis, or expiratory wheezing \[[@B13]\]. In contrast with other cases, this case showed only asymptomatic dialysate turbidity and no symptoms or signs of allergy.

According to the etiology, EP can be divided into iEP and secondary EP (Table [2](#T2){ref-type="table"}). The causes and treatments of the two types differ from each other. iEP tends to occur within the first 3 months of PD initiation and is attributed to hypersensitivity to PD materials, drugs, icodextrin, air introduced into the peritoneal cavity at the time of catheter placement, or the mechanical irritant action of large volumes of fluid on the peritoneum. iEP patients usually have a history of allergy, and some allergies may be associated with rash or itching. Unlike the classic clinical manifestation of iEP, in the present case the patient had undergone CAPD for more than 2.5 years without any signs or symptoms of allergy. It appeared that the patient was more likely to have secondary rather than primary EP.

EP can also be proximate to several causes, such as intraperitoneal administration of drugs \[[@B14]\], *M. tuberculosis* infection \[[@B15]\], and especially fungal infection \[[@B16]\]. Fontán et al. \[[@B10]\] demonstrated that about 7.1% of EP cases were caused by fungal infections. Similar to a report by Lee and Huang \[[@B16]\], repeated microorganism cultures were negative, and fungal peritonitis was finally diagnosed by a microscopic examination of the clots. One possible reason is that the fungus may have been defective due to the eosinophil attack. The lack of local and systemic symptoms suggested the low virulence of the causative fungi.

The natural course of iEP appears to be self-limiting and resolves spontaneously after several weeks. Although iEP does not require treatment, it can benefit from short courses of therapy with steroids \[[@B9]\]. If there is concern about the side effects of steroids, orally administered ketotifen \[[@B17]\] or diphenhydramine \[[@B9]\] are also good choices. Because of the negative results of repeated microorganism cultures, the case was misdiagnosed initially as iEP \[[@B6]\]. The patient was finally diagnosed with fungal peritonitis by microscopic examination, although prednisone was temporarily effective. This serves to remind us that even though oral steroid treatment is effective, EP secondary to microbial infection should still be excluded. Based on the guidelines \[[@B1]\] for the treatment of fungal peritonitis, the Tenckhoff catheter was ultimately removed.

In summary, we have described a patient who developed a delayed and prolonged EP due to a catheter-colonized fungal infection. We propose that EP secondary to fungal infection should be considered, even when repeated microorganism cultures are negative or steroid treatment is effective. The catheter should be removed and sent for microscopic fungal examination immediately once a clot is found inside the catheter.
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###### 

Laboratory analysis

                        2014 May   2014 Jul   2014 Aug   2014 Sep   2015 Mar   2015 Jun   2015 Sep   2015 Dec
  --------------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
  WBCs, × 10^9^/L       7.3        3.8        8.99       9.3        9.5        7.9        8.7        5.4
  Eosinophils, %        12.8       32.2       1.3        1.1        12.4       16.7       13         21.4
  Hemoglobin, g/L       112        100        91         120        115        113        100        78
  Platelets,× 10^9^/L   217        202        242        279        262        282        298        277
  ALT, IU/L             14         15         22         18         16         14         13         6
  AST, IU/L             17         16         18         17         14         11         9          12
  Albumin, g/L          28         20         17         25         29         26         25         26
  Creatinine, mmol/L    897        856        816        769        805        902        991        901
  ESR, mm/h             38         42         44         56         ND         62         78         110
  hs-CRP, mg/L          1.12       0.45       ND         1.33       0.57       1.41       ND         2.87
  Dialysate culture     N          N          N          N          N          N          N          N

N, Negative; ND, no data.

###### 

Differential diagnosis of eosinophilic peritonitis

                        iEP                               Secondary EP
  --------------------- --------------------------------- --------------------------------
  Common cause          hypersensitivity to peritoneal    *Mycobacterium tuberculosis*
                        dialysis materials                infection, fungal infection
  Onset time            within the first 3 months of PD   after the first 3 months of PD
  Associated symptoms   rash, itching                     abdominal pain, fever
  Treatment             anti-allergy                      anti-infective
